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1 . ISTI<OODUCTI~)N 
Tltis  i s  t i if  E i f t l i  montl i ly  r e p o r t  of  p r o g r e s s  on c o n t r a c t  N.AS 3-2529,  
a r e s e a r c l i  program r e l a t e d  t o  vapor  t h e r m i o n i c  c o n v e r t e r s  f o r  n u c l e a r  
a p p l i c a t i o n .  
2 .  PROGRAM STATUS 
2 . 1  Process I n v e s t i g a t i o n  S t u d i e s  
2 .1 .1 Process Speciizeils .~ 
The p r o c e s s  i n v e s t i g a t i o n  s t u d i e s  were sunxnarizcd i n  
EOS r e p o r t  3410-4-2 ( second  q u a r t e r l y  r e p o r t  u n d e r  c o n t r a c t  N A S  3 -2529) .  
Q u a n t i t a t i v e  i n f o r m a t i o n  of  nioljrbdeii-lr1 b a r  and  p l a t e  s tock g r a i n  g rowth  
as a f u n c t i o n  of p r o c e s s  time sild t e n p e r a t u r e  was r e p o r t e d .  Ln a , J d i t i o n ,  
tlie p r o c e s s  s p e c i n e n  m i c r o s t r u c t u r e  was o b s e r v e d  arid q u a l i t a t  i v e l y  dis- 
c u s s e d .  We f e e l  t h a t  a n  i m p o r t a n t  f a c e t  of  tliis i n v e s t i g a t i L ? n  is t o  
i d e n t i f y  t h e  c r y s t a l  o r i e n t a t i c j n  a s s o c i a t e d  w i t 1 1  t h e  v a r i < ~ u s  g r a i n  
p a t  t e r n s  p r e s e n t  i n  t l t i s  n i i c r o s t r u c t u r e  . 
A t  p r e s e n t ,  we a r e  i n d e x i n g  w i t h  a diamond p o i n t  t h e  
g r a i n s  wliicli have  v a r i o u s  p a t t e r n s  oi i n t e r e s t  i n  t l i e  o b s e r v e d  n i c r o -  
s t r u c t u r e .  Tlie i n d e x e d  g r a i n s  a r e  tlien a n a l y z e d  b y  X-ray d i f f r d c t i o n  
t e c h n i q u e s  f o r  p r e f e r r e d  c r y s t a l  d i r e c t i o n .  A f t e r  o b t a i n i n g  t h i s  i n i t i a l  
i n f o r m a t i o n ,  t h e  spec imens  w i l l  b e  o p e r a t e d  f o r  100 h o u r s  o r  more a t  
1800 K t o  d e t e r m i n e  i f  tliere is  a n y  f u r t t i e r  s e l e c t i v e  g rowth  i n  tlie 
m i c r o s t r u c t u r e .  
0 
2 . 1 . 2  P o l c  Fi,;ures 
The (100) p o l e  f i g u r e  of  a p l a t e  s t o c k  niolyhdenrim 
sample  i n  t i i f  "as r e c e i v e d ' '  c o n d i t i o n  was d e t e r r .  i n e d  by tlle rietl ,  Id 
d e s c r i b e d  i n  t h e  s e c o n d  q u a r t e r l y  r e p o r t .  A s  c a n  be s e e n  f ro r l  Fi, ;ure 
2 - 1 ,  t l i i s  sanlple does  110t have t h e  l a r g e  de:;ree o f  p r e f e r r e d  o r i e n t a t i o n  
t l l a t  tile b a r  s t o c k  e x h i b i t e d .  T h e  p l a t c  s t o c k  sample  i s  more randomly 
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o r i e n t e d  w i t h  a s m a l l e r  aiiiount of  p r e l ' e r r e d  t e x t u r e .  Tl!e (111) p l a n e  i s  
p a r a l l e l  t o  tile spec imen s u r i c e .  
2 . 2  G r a i n  Growth I n v e s t i g a t i o n  
2 . 2 . 1  V t l i l i C l e  F d b i i C d i i o r l  
The vc l i i c l e s  lor l o n g  t ime g r a i n  growth s t u d i e s  of  
molybdenuc and ces ium v a p o r  have been  E a b r i c a t c d .  Samples f a r  tllis 
i i ives  t i t a t i o n  1 ave been proces5ed  a c c o r d i n g  t o  t h e  sc l i edu le  d u r l i n e d  
i n  E05 r e p o r t  3 L l O - Q - 2 .  Reviewed b r i e f l y ,  t h e  spec imens  were d i v i d e d  
i n t o  s e p a r a t e  c a t e g o r i e s :  rod and p l a t e  s t o c k .  Two rod s tocE. spec imens  
r c c e i v t d  i : i i t i a l  o u t g a s s i n g  n! 1700°C: ani1 1900 C f o r  30 m i n u t e s ,  re- 
s p e c t i v e l y .  Tiro p l a t e  s t o c k  spec imens  r e c e i v e d  i d e n t i c a l  t ime  a t  
t e m p e r a t u r e  t r e a t m e n t .  These s c h e d u l e s  were cl iosen t o  a l l o w  f o r  s u i € -  
i c i e n t  o u t g a s s i n g  of c o n t a m i n a n t s ,  y e t  p r o v i d e  t w o  d i f  f e i c n t  i n i t i a l  
g r a i n  s i z e s  fur g i a i n  growth  co inpar i sun .  
o 
The v e h i c l e s  and samples will r e c e i v e  a f i n a l  o u t g a s  
be fo re  tlie i n t r o d u c t i o n  of hi.:h p u r i t y  ces ium.  Once loaded  w i t h  ces ium,  
t h e  v e l i i c l e  w i l l  comnience o p e r a t i o n .  
2 .3  C e s i a t e d  Emiss ion  I n v e s t i g a t i o n  
An e m i s s i o n  t e s t  vc l i i c l e  lias been  a s sembled  and f a b r i c a t e d .  
The f i n a l  m e t a l - t o - c e r a m i c  vacuuci s e a l  was comple t ed  and ttie d e v i c e  
t e s t e d  l e a k  t i g h t  on a he l ium l e a k  d e t e c t o r  o f  h i g h  s e n s i t i v i t y  (1.8 
x 10 s t a n .  c c / s e c . >  T h e  v e h i c l e  i s  b e i n q  l o a d e d  w i t h  c e s ium on a 
V a r i a n  appendage pump. T e s t i n g  w i l l  coninience immedia t e ly  a f t e r  ces ium 
i s  a d m i t t e d  t o  t h e  v e h i c l e .  
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2 .4  E l e c t r o n  Emiss ion  Microscope  
The  p r e c e d i n g  r e p o r t  (3410-4-2)  showed two of t h e  f i r s t  
p i c t u r e s  o f  t h e  image of a ha t  e n t i t t e r  s u r f a c e  wliich ]lave been  o b t a i n e d  
w i t h  t h e  a i d  o f  t h e  e l e c t r o n  en : i ss ion  m i c r o s c o p e .  I n  t h e s e  p i c t u r e s ,  
d e t a i l s  o f  t i le e i , i i t t e r  s u r f a c e  were c l e a r l y  v i s i b l e  and i n  f o c u s ,  in- 
d i c a t i n g  t h a t  t l ie lens and phosphordus g r e e n  were  f u n c t i o n i n g  p r o p e r l y .  
T h e  v a r i a t i o n s  i n  b r i g h t n e s s  i n  t h e  image o f  t i i t  e m i t t e r  s u r f a c e  i n d i c a t e  
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t h a t  a r e a s  o f  d i f f e r e n t  work f u n c t i o n  were c l e a r l y  d e l i n e a t e d  on  tlie 
c l e a n  molybdenum s u r f a c e .  
Tlic . f i rs t  e x p e r i m e n t a l  o l )erat i  :31i of tlie e l e c t r o n  e m i s s i o n  
m i c r o s c o p e  i n d i c a t e d  a nccd f o r  n < l i  , . L ~ L - ~ : ~ u L  s l i i c l d i n y :  of t l i t  e l e c t r o n  
beam of  t h e  ii7,icroscope from tlie s t L a \ . '  iiiagilctic f i c l d  ot tile i l )n  pump 
cia!:nct. Tl i is  s l i i e l d i n i ;  i s  beii ig a c c  , I - ,  i s i 8 e d  ~ ) y  separa: i i ig  t t :e 1::agnet 
and  t h e  i o n  pucip f r c \ m  tlie e l e c t r o n  beas1 re , i i )n  by  a g r c n t c r  d i s t a i i c c  
and e n c l o s i n g  t1.e pump and rnaLvnet i n  a t l ic ; , l i  p e r n i e a b i l i t y  box t o  s h i e l d  
t h e  e l e c t r o n  beam frmi s t r a y  r;a( n e t i c  f i e l d s .  S t r a y  magne t i c  i i c l d s  (211 
tlie o r d e r  o f  20 gauss  l!ave iiec:n frouild t o  l I a v e  a v e r y  s e r i ; , u s  a f f e c t  on 
tlle f o r m a t i o n  o f  p r o p e r  images.  
3 .  PROGRAM FOR NCXT LXTCRVAL 
During t h e  n e x t  mon:h e f f o r t  w i l l  b e  p r i n i a r i l v  a p p l i e d  t o  tlic 
n :, r e d u c t i o n ,  and a m l v s i s  o i  d a t a  i r o n i  t lLe various t e s t  v e l i i c l c s .  6" t h e  r 
3 
of t t!e 
1 Sar  p l e  P r o L e s s i n g  I n \ . e s t i L ; a t i o n s  -
We . > t i l l  c on t  i n f i e  t o  c l a s s i € y  and i d e i i t i i y  t h e  c , i c r o s t r u c t u i - e  
p r o c e s s  specinit.n-. . Ti e p r e f e r r e d  c r y s t a l  d i r e c t i o n  d s s o c i a t e d  
w i t h  t h e  m i c r o s t r u c t u r e  \ , i l l  be e s t a b l i s h e d  b y  X-ray  d i f f r a c t i o n  t e c h n i q u e s .  
3 . 2  ____ G r a i n ~- Crowtli I n v e s t i s t i \ ) n  -- 
The v e l i i c l e  Cor tlie c e s i a t e d  g r a i n  g rowth  s t i i d y  w i l l  b e  p u t  
i n t o  o p e r a t i o i l  d u r i n g  tiiis n e x t  r e p o r t i n g  p e r i o d .  
3 . 3  C e s i a t e d  Emission I n v e s t i g a t i o n s  
We w i l l  g a t h e r  and r e d u c e  d a t a  f rom ttie c e s i a t e d  c n i s s i o n  
t e s t  v e h i c l e .  The results w i l l  b e  p l o t t e d  as t y p i c a l  Langniuir " S "  
c u r v e s  and w1:ere p o s s i b l e  con:pared t o  o t h e r  e m i s s i o n  d a t a  f o r  molybdenum. 
3 . 4  E l e c t r o n  E r i i s s i o n  M i c r o s c o p e  
During t h c  n e x t  i n t e r v a l  tlie e l e c t r o n  bear. r e g i o n  of t h e  
n i i c rnscope  w i l l  b e  sl i icldcd from tile s t ray  m a g n e t i c  E i e l d  o f  tlic icjn 
pump iiiagnct and tl;e r:!icroscope pu t  b a c k  i n t o  o p e r a t i o n  t o  g a t l i e r  t i m e  
a t  t e m p e r a t u r e  i n f o r n , a t i o n  on s u r f a c e  c r y s t a l  s t r u c t u r e  c l u r a c t e r i s t i c s  
of molybdenum c m i t t e r  s a m p l e s .  
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4 .  FINANCIAL S'IATUS 
Ma:i-hours, d o l l a r  e x p e n d i t u r e s  ~ a.id purcllasc conni t  trnents from 
19 March 1963 t o  19  A p r i l  1963 a re  S U ' I T  i t t c d  as a sepa ra t e  c i i c l o s ~ i r e  
to t h i s  r e p o r t .  
5. PROGRESS D E S C R I P T I O N  
We c s t i r i a t e  t11;lt a p p r o x i i i a t e l y  64 p e r c e n t  o i  tile program lias 
been  conip le ted .  
6 .  PRL:JCIPAL CONTKIBUTORS 
TI!ci L o l l a . . i n <  personnel hwe been i > r i i i c i p a l  c o n t r i b u t o r s  t o  tlie 
prograr i  o v e r  t l  e pdS t p e r i d .  
A .  0 .  J l > n s e n ,  A .  E .  Canpbcl l ,  D. 2. Worden, W. Don;, 1.1. T o  111 
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